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(54) INFORMATION RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recorder adaptable to a recording form for a recording 
medium capable of smoothly continuing reproduction of 
written data and succeedingly write-once data. 
SOLUTION: A wobble signal is detected by using a 
wobble detection circuit 63, etc., and a writing clock 
signal WCK synchronized with the wobble signal is 
generated by using a PLL circuit 70. Further, the clock 
signal WCK is counted with a detection signal SD of 
sync frame synchronizing information outputted from a 
CPU 9 as a trigger, by a sync additional circuit 85, and a 
synchronizing signal SY recorded on headers of 
respective sync frames is generated. Before the data is 
written in, a triangular wave is generated by a triangular 
wave generation circuit 81 based on the synchronizing 
signal SY, and the triangular wave is subjected to 
sample-and-hold with a pre-pit signal by a sample-hold 
circuit 82. A hold output is supplied to a variable 
capacitance of a phase shifting circuit 75 in the PLL 
circuit 70 through an LPF 83, and the phase of the writing clock signal WCK is adjusted 
the pre-pit signal is placed on the center of the pulse of the synchronizing signal SY. 
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(57) [S»] 

[SIS] £«*»B5*-*i*Ritlc« 
« 21 £0T£«1MlBftg|I&aft-r<5 C t. 

c p u 9 6 a* * ns -> 7 u- a wutom 

f!*iSD£MJ#-i:U ->>^#]!lDl5lS§8 5t'Ti/0 
SYKS:^TH*iifi£jdclElK 8 lCfcOHASi 

•J try l-ww^^w-ji'Hts. *-;n*ffl** 

LPF8 3$jM,TPLL@K7 0 fi©&fflls|g& 7 5© 
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1 1 -34 546 2 



Mv h**#jS3ttfcE»Bt*K:. *tt7ny*IHItfeH 
JB/WX*tttobfc#5E«ll«feEfik-r*i*C. K 

iciBfik * n^iireesffffi c««-r « Sr ffiEEfltur 

HE* n y ^«^CSrJ< HM/WX 

ME*W/'<;PXtWEH«i^;pxofiftaft«ffl-r'5tt 

fctti LfcttEtt«*WJflfe©aW*i&* J: 5 fclHEf 

C &ettft£-*-«flNKE*8B. 
CiS*JR2] ffiES*Pffi5£mEEft;i?ciy9ft4 

ic^T©iim«*iHw**8rc**, 

Ci*f*«fr*»«3l 1 KEftaflMREftSB. 
[ft&RS] IMES*ft4£llftEtttU/WX£:©{Mg 
*jW^©**«Cfc*J:3fcfflE»*«*©tt«*ll 
SSU ME**«^O**W0««*l»*'r«failll«* 
MEttffiHS¥St». MEKHI»£^ 
S©&ffif®g«£. UEttlH/^XilWfEH*/^^© 

[&9i©ittn&K9j] 

[0 0 0 1] 

*«Wtt. ttflfiESi3£g©& 

if^^S^^-S^'f H7>X (WO : Write Once) 1! 
*HHffifcfi«'b1IMIlS»SBtt<&'J5-r (R 
W : Rewritable) SOt^x-C X^WiD^iginE&Wflgfr 
E»«*CflHI*Eik-r4flMaE»S«©fttlS»lfCII 

[0 0 0 2] 

[ft*©ftffi] c©«©*MlE»*«K:*^Ttt. iiibn 
E*TO7 f *X2K:*«7 f -3'S»*atrt6£. St*& 

*»*atrfc»©«affli/ny^«**4i«r*. &m 
rn tf , ufcftje«tBf*H«*©*affl * n y 
mzmm («*.«, <r»*>«>*ify hahi) ^io^« 



So 

[0 0 0 3] 

*IC*rLT, *©»a»*©««7 s -*K:3l*l*^T*r 
fc»1ll«x-^*«*iitt3IE*fcttSlPE»ft&-r« 
»aR*©««x-*Cttfottfc»affi*ny2W 

i©IHTffiffi©it^£r*liJ»tt#*S. 

[0 0 0 4] £©£•&, Srx-^ES&KftenSx-r 

xz&mfrm-DT. a»*»*ma©««7 s -i'*»i*?i4 

r*ftffK:fi^T. SKlSWtfflflMlx-^OlS^Wifillf 
Tftt, 3&xwX?©$Ex-*©|i0fflffl? ny 
*W4T*©lcL«UttH*£fc<5;: 
[0 0 0 5] *SlO©1fffiES^It(C±l9tiia 

»«CJ:0jaEfttfofc»*ttiftt. unsiMiEWS 
g*^a© i b©TSofci:LT i b. 8iHB©fe£8S*>6& 
EWfrfc* V»T»aJB * a y jr A^«t£cfiS *i* H «k & 
fcO. tt«©*&&rH«*©*fc4«affl*nyirflr 
*KT*fT*«7*-* ^©IMHIMRt*-* tJi«»#a 

[0 0 0 6] KSix-^©^ffl^ny^<i^©fl4C 
«, &©f§#£A2l£:T£PLL (Phase Locked Loo 
p) E»*«ffl^6ft**«.-tt«^«*B[K:*^T*jl© 

a»E*Sttfcf f -fXi'tt. A^SftfTx-^&^x- 
^ i©»^«>S»fc*t»T P L L @IB©MQMre£** 

o/rdtt&s. *•©*§*. ^nx-^©^ffl^n 

^tt. K»x-*+©a*©5 s -**WftttiUTL*'5 

[0007] 7 vxi'K#*a*tt*7*--*tt. 

±»LfcJ:3&fcfy hPMS©ttK:. W*©flMI«*a5 

X- * 7* D y ? « (C#^©H^ft^E^ n-5 7 * - V 
y hSS^TSiPSCSKx-^ay^fco^T©^ 
ffl{fctf&£ft*«fc5C£nTI,>*tf*. C©«fc-5!i«f)£|^ 
Mfi^fcl/Tt>. tfaffl^ny^M^I'StJ^Tx-^ 

tEgan*. fie^T, ±^©in< Lr^rsfitg^js 

*»fc*^T*SI©*'5«a^ny^fi<JK:«tD. *ff 
-*C*fflKESnfc»JfeH»«#£©mi«*«. *ft± 
ftO. «4«rK*«t*»3eHffl«^©*a?Fifi-t»ei«IH 

*ffl**»*»a«r». »c. ^5#^i^«3^©^t±jti* 

©(6^:/U-+fc:fe^TttaiaiJfcHST»*. 
[0 0 0 8] ici5&SIi:l*T&*n 
fcfc©-cabo. WffiSi^c^^T^Stx-^©^^*! 
fpsa-rcia<»a«5 f -^timca«L,TjiEs 



(3) 



&m¥- 11-345462 



[0 0 0 9] 

mim i \z%m<r>mmz 

gtgfiti. WEIHiS*ifc-r<&fc»K:. #tt^Dy^M 

titffi£12&-f RCEBStifcttEEIHiHRK: 
SiT*oT, Be-rSttEEftJK#fr&ft&ftS£*|i 

t. wBiftiH/^xt«iEn«/^x©tt«***Hi-r 

*tt«JI*ia*8!i:. «WUlxfcWEtt««**Bf*0*«P 
J: 5 CUE* n y *flH»©{fctt*l«trstttt 
«»*Ri***.*;:i«W»i:"*-*. • 

[ooio] m*m i iciB®©ffiffiESSB(c«kn«, 
E»»#tiafis*, E««*fcE»snfcflMi*K* 

wzz.t\z&K). sna. 4/ny* 

y^«^**t*sn*. ee^T> i»E»iMi*&«*fc- 

fcE»l»#OB(6ft«lflT*c:tCJ:D. *?£-*©» 
©*§&, £ftlfl(t©EflHM^iItttt©EflHft*fttni;E 

ikffl^Dy^m^tioEesns^tctto, iiin© 
U JilDttfcfflv»fcE»ffli'ny^fll*tj61ni*cfflt> 

-s mmm vuyvmntom \z\*®.&m<>k d a c t # 

l/fci(Ei'aydrfli^c»^<HJH/'«;PXi©tt«Jl 

E*n?*fc#©ffi«ftfl8-rs. (S£oT. ^fi^o-y 
j'IBmiT#JlOStl'5lWEH«/^l'X»4. fcfy M'tt 

EftflHW 6 ajB«OEik*«CM4 iTR»fc:fT*>n 
*CtCft6. HM/WXttEWfl^nyirflre 

gi^D »/ i?fi^©{itt*<jiinifla©E»t i6lra«©ES 



^nyi/^jctoES^fTfcnscitiwa:!]. jgftrtfr 

[0 0 11] W*^2tZf3m©1fffiE^gBtt. MES 
H*»»-r«fc»K. 1 lc|B«©*ffiE@lSBfc 

*v»T. ttESqMI*t£iWEEfiUBimy*fi*i©H 

K/ty2HW#g:*«*.. MEffifiHS^aa. nek 

ffl/WX fcttEHMUUI'XOttftSSlaS DT*E7 w - 

$> 5 d t £ *Mk <h T * . 
[0 0 12] M^2C£tt©mRES£>£.):*ltt. 

7 w - K A' y V mn^®. \z «fc 0 , Eftfll * n -7 £ (a * » 

g»i. WEttW/t^XfcllllEnW/^xottftlliJtW* 
©*flMt£&4.fc'3K, 7-f - KA*y d^ft©tt**lc 
^TOMfPMtillET*©"?. E»ffl2ny£rflW4 

©»o fcfB&ffl 2 P y £ flM»fc J: 0 EBsWrtoft* £ t 
*©*§H. S&Bfcfc^Ttt. %tott©EMI 
**>6i6lO«©E«»«fcS**-C. ^ffi^gC-rc 

t&<, *o. *«tt©«fcnfcHif&?*£**fTfcn4 

[0 0 13] flt#H3l:fi«©mREft£Btt. AtEM 

»** l lclB«©1tffiE&&filc 
fit»T, »E**flH»il»E*a/^l/Xi:©ffi«JI*»Bf 
«©*«P*C!5t*«t5K:i[E««P«<»©tt«*«lEU, 
HE* W*©«*tt "3 

[0 0 14] W*JS3(cf2©©1fffifBSgg»r«kn«, 
■aH»**»KJ:0. MES^flHStmEtttH/^WXi 
©tt«lt*«Br3t©*iPttca:*±5Cf»E»Jpffl^©tt 

«39*niE**i. me»«p«^©i«*«o n 

a, MiB^Ui/^i/xtHfrlBi^8S/i;i/x©fi[ffi^^3f^© 
**ttt3a:*J:5K:. ffiER£N&e¥§!:©ttffiM>E*£ 
fi9fi?a£ftlES©fflftK:j(3toO&< 
tr^ hC#lxTtt«©»-3fcfi^3S:0. d© 
J:5&*lpfi^C*^TflfertStl4E*fflf ny^fll 
^fe. #C-Jt©HttjBc-Cttffiffl»-3tE«^ta:*. 
*©*££. S*«rlc*5^Ttt, iiAHttOEflHllffd>&ii 
*afl!)EiHIHBKS**T. RttHltiBC-rciZK. 

[0 0 15] 
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[ooi6] ft?. &mm*tmtemmmfc<Di?tb 

TOD VD- R (Digital Video Disk-Recordable) \Z 

[0 0 17] DVD-RlC^LTfTfcnS^DfnE&g 
te, ECC (Error Correction Code) ZfUyZ^O 

[0 0 18] DVD-RKtB®£n&lgCtimfcL HI© 
$P^x-^ir^^2 0^ttS<l^tf^31«^^^UT^ 

r-^-fe^^2 0OBIJ&tt«**TlD«*2 It, 1 
ttl D1SS2 lOROSfnETSfcaftOI DflHBRO* 

ffln— H ( I ED : ID Error Detection Code) 2 2 
t, fff-^2 3i:, R«^«)»Sfctt3>b:a-^ 

£fc*©x5— IfttUn— F (ED C : Error Detection 
Code) 2 St^MHcfiatlfcya^^^-^JCtO** 
£tl£o DVD-RKiS^Ttt, ^^r-n^^2 0 

#ttft*«-r * - 1 fc* o Bfcf ^*B«»#*aan 

So 

[00 19] C^i^ftx-^-fe^^ 0WU m2<D& 
■5i:LTECcyny?oiJ(i:ttfflgns. . 

[0 0 2 0] ?0J6t', 02 (A) fcS3tt*«fc'5l;:, 1 
OOr-*t>* 2 0 S 1 7 2/H h«l:»«L, 

(£TF, ihSf-*^ny*3 3i:*t 

fflictti 2fT©x-^yny^ 3 3*t3fe.«;rt£&3. 
[0021] 02 (b) KsstiSckSfc, & 

T-^/Py* 3 3 tWLT-ttl-eni 0 /t-f hOEC 
CftW (P I (Pality In) 3 1SM03T 

S 0 ECCrt«Ft3 1*«, SKf-*yny?3 3©* 
JIlCtfJjnSnsctK^D, l-0<DfnE7uy934ifi 
tt/££:ftSo COgWTH ECCW«F^3 IS^trlT 
JE7uy9 3 4*<Sit*|fi]fcl 2firM^ns;:ttft 

So ^tt, :©i5SECCW»^3 l (OtfirafflS 
a, x-^^2 o<di 6mttmvM2tiz> 0 cn\z 

£D, 1 9 2ft<Dtm7ny2 3 4*l»5*l*. 
[0 0 2 2] 02 (B) Kfe^TttSEfc, ±JBLfcfllS 
1 9 2fT<DfIJE7Uy# 3 4tmttft\Z&*%nTM 

ECC^Sf (PO: (Pality Out) ^) 3 2 £ttiJQ 
TSo ft*, ECC^3 2H WEITjE^d^^3 
4(0^-6, E CCrtlf^ 3 l©«#K#LTfcttjtaSn 

So 

[0 0 2 3] j&K LT, 1 6®Ox-^ir^^2 0^^ 



Oia©ECCyn y ?3 0««MSn5. ft*. &± 
©K5a*6«5J:5tC, lo©ECCya7*30*li 

Hftl] (17 2+10) A-f h x (192 + 16) fr 
= 3 7 8 5 6 AW h 
T&D, ttf«7 f -$'2 4tt. 

[R2J 2 0 4 8/t>f hxl 6 = 3 2 7 6 8/Hh 

tftSo 

[0 0 2 4] £fc, 02 (B) K&^Tte, ECCyP 
y£3 0£#fi£TS&lAW h<Dx-^tC r#D. *j 
ftSSS^JfibT^S, TD1. 0j tt»lff 

SOMKEBSftT^* 1 AW hOr-^^lTU 
0, TD190. 1 7 Oj «»1 9 0ff»l 7 O^JtCE 
«3ftT^£ 1AW h^f-^^LTI^^o ft^T, 
ECCfttf^3 1HU IBl 7 2^7551 8 1 ^JtcES^ 
n, ECC^«F#3 2tt»l 9 2M71S*2 0 7frJcE 
S^tlS^ttftSo 

[0 0 2 5]S(C, l^<DITjE^Dy^3 4tt, DVD 

©x7-#»*T*iMBtt**as. l*>u 02 (b) 

K^T^t* ECC:/Oyd7 3 0tt> ECCft«f§3 
1 t E C C*«HS 3 2 t 5 tc«f££ns 

ot\ 02 (b) ^r*^T*¥*^^i]^cM^T^S7 ^ -^ 

©fT:E*ECCrtfJ*3 lTfrK -H2 (B) \Z^X 

TfTSCitfTSS. :n(:i:0, 02 (B) C^tE 
CC^Py? 3 OrttC&^Tte, *¥X^Sifi*lSltC43 

D (Compact Disk) *KJfl V^nT^SKOfnEfflgfc: 

[0026] c^ic^i^arrst, 1^© 

ITiEyP^^3 4 (±^CD e fc'5tC, lfT»OECCrtWF 
^3 1 6^1?IH 8 2/W hOr-^St*. 
TDVD-R±fciEft<*n5. ) ifi. ^TDVD - R<D 

ISt, 1 ?>J<DECCn«F^3 2tC2tLTl AW h£>x 
-?*t7?L*4K «^T, S^JK^TSECC^ 
«F#3 2£ffl^TRDH]Efcfr*.«. fci*lO0ITIE 
yny^3 40±T3S«»«SftT^Tt), ^OfTiE^fT 

[0 0 2 7] **5ECC^PyJ30©DVD-Rl: 
#T$A#ttGIfc&tttt. ^3tC^^nSo ft*, 0 3 
K£^T, TD#. *J CTM^nfc 1 AW hf-^ 

a, 02 (b) tr*^T[^i;<ss^n/ L c^ot^-T 

&So 

[0 0 2 8] ECC^PyJ 3 Ott, ft?, 03Oft± 
SC3SSn*«t5C iriE:/ny£3 4fffc:*¥*fifc 

m3<D2mm\z^£tiz>£o\z, 1 6<i£>m-7^> 
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^l/3-f-<>^t^^4 0H 2 3 6 6/Hh (3 
7 8 5 6/HhTl6) ©«f***tf£i<fc&0, CO 
*lCtt. x-^-tr^^2 0, ECCrt#*t3 1 *fcttE 
CC^3 2**fifiEbTt>*. fiU ftl/n-Kx-f 
>4Hz£*4 0(0*aictt, x-*-fe£*2 otc&tt* 
IDM2 1 (B1#H) *»ElSftS. 
[0 0 2 9] ^(Ol^Ol/n-x^ >^-fe4^4 Ott, 

tt. 8-16^tl, ^3 0STglc^$n^J;3 
IC, x-^4 lS^O^\^^StCv>^7l/-A4 2 
«C*«iSn5. 1^05/>J71/-A42 
14, ^y^H' 3 tK!J:0«|j«*nsc:tt 

&3. 1^0'»J7l/-A4 2©«ilH 

[ft 3] 9 1/H>X8 X (1 6/8) = 1 4 5 6?t 
^iHiyh (fib, y>*i8StMtl 4 8 8?t 
*;Hfy M 

i&tK ^©>'>J7I/-A4 2tfl«Lt»itDV 
D-RH»*aStlS. uOit, l^UO-x^ > 
yti?^4 0H 2 6i0'»^7U-A4 2Sttru 
iifc*.. 

[0 0 3 0] £l±RWLfc*a7*-Ty HCtt^T, 
DVD-Rfc*«tERT*;ifcK:.k!>, SK1f?8£?f 

(H3$!S) , 7C©ECC^ny^30*«7cTSCt 

[0 0 3 1] *K IT, DVD-RCIt H 3 
[CSS ft 5 <fc 5 & v > £ 7 U— A*5B©*»T* 

esns*** *©E»tt, DVD-Ric*5^Ta^g>£ 

[0 0 3 2] H'4Bu *^S««©EfittBf*a5 h7 
y^*^tfDVD-R©|E«JI©*itS:SLT^5. 
[0 0 3 3] H4fc*^T, DVD-R 1 a, feil5 

;U-yh^'y^2^:, if by y 9 2\zm&Lfr-D 

TO U-1f- tf- A B *R»£i*<5fc»© y >Hh77 
£3fc***j£3ftT^5. £OU-:/h5y£2tt, U- 

[0 0 3 4] ^-^h77^2H Sif^X^O? 

^.oaEniiEiiaicjSfS-rsfflaft) -cswcifca. 



[0 0 3 5] 5>Fh5y£3£tt, DVD-RKDE 

h4^MStll)o 
[0 0 3 6] m^I/-7h77^2R^7>Hh7 

a, dvd-r i0ftWK**#rtan*. tfm-rn 

S&tmfcHfc»ifc (Eft) StiTV^RrtE»tff«* 

[0 0 3 7] £<D<fc3fc*lifi6#-r*DVD-R 1 <Dlf 
ttEftfttCtiU 7tf-ABO+^^;i/-yh^^^2 
— at" *<t5tJtlf-AB»*DVD-R 1 \ZM. 
#Ztltf)V- 7 b 7V$2 \zmZi/>>; 7 V- A*MfC 

Mtse7h«^n^ 0 COBS, ^tf-ABOX 

i£££ft£,> c^7>Hh77^3i:llt$nfe 

aBEx^X^HWoHrtEEftllWIl^HWSftS. Htc, 
{ffr-yVyvitZ KJH»anT^S3teX#u/ hS PO 

si*7t^ffl^T^;i/-yh^^^2o^^yu>^tcjS 

fcDVD-R 1 ©ll<Eft!l»*«fiftons. 
[0 0 3 8] h 7 y * 2 t cnicf* & Stl5 

v>d/7U— A*J»J©x-^afeWC7>H h77* 3tC 
igStSnsy'JKyh (£TR LPP (Land Pre Pit) 

4a, B5o«n€r»«nffi&dti&. 

[0 0 3 9] HSKSSns.k'Sfc:, h?y 2 

2 tea, -€-©+^»Jr»^TEflk««T»Sx>7U- 
A*^]©x--***E»2ttS. *V&>*E«KI8LTtt, 
!f)V-7 by y if 2 **MTS 8 ^t^'J ^JfJSKC 

■3 # i ^ <o v > ^ 7 u- a**er * <t o urn £ n 
.-s. o*7v>ifm$im$, ^rov>^7i/-Atc?g 

0140kHz (jgiEttUtU-Hftffft) -SiStl 
[0 0 4 0] v^^U-AOJfeSKtt, 5feOS3lC43 

A^y^ai^Wfi^SY^^tzffjoaT^nTv^o 

^-r*. ^cit, Ttt, H3<o3aBK*sti-6«t5a: 
8 - 1 6*w»©5 f -^*J0K:*w*t:y hmmeffis 

>->^7l/-Aa, 1 4 8 8T(Dg$$fn, 
[0 0 4 1] L P P 4 a, 05 IC±[^l^^EPtC^ 

Wh7y?2<Wt^y >^tCi:oTS$n^>SO 

U-AC*W**Ba^6ftAT3"30Sttffi«fcS»»"r 
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■5 7 > H h 7 7 7 2 Ki3^TJg(££n3«fc 5 £ LTI^ 
■5. fiU l^coi^n-x-O^-b^^ (0 3#M) K 
fcl^TB. <P§8#B©->>7 71^-A (EVEN7U- 
A) (r©^$fctt^a#a©->>?7U-A (ODD7 
U-A) K©*LPP4*<®i&£ttS<fc7l::UT^£. 
E5 tC:fcV>Tl4E VEN7^-A©*L P P 4A^«$ 

l:SLPP4))5igiJn4K x>7 7U-A©$feS© 

sfcifi<i-Be$nsLPP4«. nfflfflcttiten«<b 

©T. ft*&ttfc#lR*fcli»ft#B©7U-Afi:»J& 
UT*1TESft4J:"5CUT^S. *»*»*WIJ(UflL P P 
414. DVD-R©SE»H±07HUXfll«*fi7 ! bO 
W3-x^>7*t7*J&&T*-©7Fl'7s1Sf8 

[0 0 4 2] **lfi»l8C*t>T»4. &aE-r*»&ffl£ 
nyiMMMI80Kfc:J:D, ^|r-7h5y*2l:tS 

j^Stl5->>^7U-Ax-^ t t , ©|^»S^SY(DE® 

fig£. LPP4©«j£&BK*#LTftC— J££&S«fc 
[0 0 4 3] SflHHGftSKtt. tt±© 

T?^5fc©T$.0. BIT, *©»«IC"3t»TRWj-*. 
[0 0 4 4] 0 6 14. «>d>«1IHIEft£B©tHMIj*& 

[0 0 4 5] 0 6fc43HT. DVD-R 1 (ETF. SMC 

rjMtnx) «, xtr>H;p ; &-^5 oiciomc 

•tftt£ffl7jWfifcft'\7 F£LT©t:y*7v7*6 0fc 

©1/— tf3ttt. ^KtVX7©£#J® (H4#JB) Kit 
f 4t*CB«H!MBK:i6:i;fctt«©K»3tt&t>Ti;y 

[0 0 4 6] \Zyt?7v~?S 014. §7tSit^ £-£tf3tm 

l K:««sn*. 

[0 0 4 7] S£4i««6 1 14. ttttSftfcWHMB** 

«nu «iiiaftfctt««^t*«aii7-<^^ (bp 

F) 6 2£frLT-7*7>&tttl§l&6 3RJ/LPP (7* 
UKyh) fctHIU&6 4fcttlfrr4. 
[0 0 4 8] 9*7*;HMBBIIi6 3(4. KJMH*fr&llft 
137 * 7* U >7"l::*f{£; LT©-7 * 7\»Hi 
**tttH*&ttJ*HiU cnt^D^ h-7®*lBlgS6 
5©-A*K:flW&T4. 

[0 0 4 9] 7*Ut;y MjttH^ail/TCLPPttWEI 
K6 4J4. K5im^6fiaS7*Utf«y h4*«WL. 
©ttUejRlClSUfcyUKyhfl^l&iriE-r*. 7~'Jtf 
7 Hft^Ki. ^nx>-^»£0K6 5©ffiA*tctt*& 



SflS £*!;:. -fVMyV (LPP) x3-y6 6lr« 

[0 0 5 0] RSH**¥ft£bT©*nxl— ZWlk® 
886 414, 9*7JH<»l:^$ns?n7 h-£K:SB 

7^MfflPLLniK7 okmst*. #e.ns-7*7* 

MWi. ftMtft±. ^K>HJHJ— #»©«HBH*U— 

©^tbttsi^&sufc^ssrjtocit^s. mwrti 
«. *6ft*£*7>flM»tt, ssx^-ictsT*'; tf 

yHl*©** (±5TSS) Sfrttt^SHiiT* 
5. 

[0 0 5 1] P L L Bg& 7 0 14. ?nxh-7&*£n 

ttitLpi#©ffi«sci6i;fciiS6ffl#tfflA-r*ft*aifc 
kibi?s (po 71 1. RstreottHtt&ftsaii-t*- 

b»-5fi«iia7w;i'^ (LPF) 7 2t. A* 'J** 7 
0K8 0jfe6©tt«H*«^IC»tJt»Ttt«l6#©DC 

u * * 7 7°nEPiip-r ctn<ko. a* 'j * v 7 

'->7h*#«tt«W»*fta:UT©»«ia» (PS) 7 
5<h, IMIiaK7 5**LT0M6Sft*tt*aii74;i' 
£ 7 2 ©BJ*K:jSi;T*lHJi*fc**{fc**« VCO 7 
3<fc, VCO 7 3©*«a*irDy^flH»*»«LT>> 

* yjvmnt nmomm^om^^ is&fajfctfeieiB 
7 i©ttx*K:«iift-r*#»»7 4iKit>T«ri!an 

£©VC07 3©Hl737D77ffi^^. 
7£{t*tWCK£LTffl^5*l*. SoT, «&ffl7n 
77ffi*tWCKK±. PLL087 0 fd t fcoT l 7*7*Jl'^ 

ftfiSHiatteft. tmi>3- ; y9iso;y 

>7#JW§IS§8 4tC{)Mg£tt-&. P L L EI£S 7 0 14, 7 
□ 7 7ft^£^g«tJ£-rs„ 

[0 0 5 2] S^itHS 6 1 £ ©JiigS tlfc^UM^ 
14, Sfc, 7. ¥.yh9Uy>?mQE. 

tHK6 8Rtf-»7fcfflls]i&6 9 fcttUSS*!.*. 

[0 0 5 3] if-?f3-y6 714. ScKft^tCMb 
T. 8 - 1 6«»K>7H' >^-'J-7"©x-^®SS:^ 
S.tJECC7 r D7 7^e>SOiriEffl ! aS:fTtOOx 
-^2 4S«5c-rs«!iaSJSU (0175S@3#M) , 
«7C$tl^:x-^t4, CPU9C^$n-5. CPU 9 

14, ^©iteigsnfcSTcx-**. *B©«ffl*^»* 

^ffls^icsi?.. rntc^bLPPx^-ye 6t4, & 

4fB^ffi@ : £*-r7 KUX«a^->>7 7l^-A^1f 
aSftWL, Ctl^SrCPUgtcSIS. CPU 9(4. C 
©7*'J tf7 hM^tcSt3*<7 Hl/XRO;y>^7U-A 



(7) ftmW- 1 1 -34 5 4 6 2 



[0 0 5 4] 9Uyi7n&®K6 8\t* 5 
CPU9lC#;$S£n£<, 

[0055] ->>^^ffi[EigS6 9«, s^m^K^n 
^xtfcov^&ffifi^sY' ^r^^-r^o 3&^s-» 

^&fflf§^SY' tt, CPU9K«|ft;Sn<5. 
[0 0 5 6] ECCftUD[Ej&8 4 tt, •Satf^Sx- 
^Oja«WC±J6LfcECCrt«F^3 l*ECCn«F# 
3 2*#iDUTECC^Dy^ 3 OSflldt-TSt*^ 
SKECC^Dy>3 0(C*fLTO^-U-y^SST 

•iix-^ttteS^SCPUgortK^U 9m(:-i 

tt*tHS*l, ECCttjJDE&8 4K&M£n&« 

[0 0 5 7] f^^/i;px^^a<tLxov>^#lraiHi 
B8 5H »iiffl^Dy^fi^K:|ga!bTt«kSff5t 
6 36^©ffl*»C»tJ*CPU9 

«ti 4T«cffia-rftfi*©»affl©H«fli#sYst 

^fd-Jjpieigs 8 5 ictt, ;ty7r**jiAe»nT430, mib 

E C Cttira[§g& 8 4 *>6ffl*S tl*>f U - ^Olfi 

d7fi#wcKlcH«BbTx>n-^9 1 tr&MSft^o 
/ty7 7«©x-^tt<E2lf4, #>ifflC0^^fi^S YCO 

ttJAftfcfrfcna&ft, I>3-^9 1l:#l/T«KS 
HtLTKfflf^S YA*tfifliaftfc9 1 AW hS(7)x- 

HXBfflfSYtffflASns. *Lt, CPU9*^tii 

tlSt, £<D«&A*-WWA«^SP£HJ#-£ 
L/T, *iiffl©H«l«#SYRtXlWE9 WW hff^x 
-^£x>n-^ 9 1 fctU*"r*. 
[0 0 5 8] X>3-^9 1ft x>^ftiralHlK8 5^ 

it&ftOo CCTttjfeOH3fc#RI*ns±5a:8- 1 
6MSfttfti6(!D}}««M*n5. x>n-^9 

S§9 2fc«£tt3. 
[0 0 5 9] ^7-W»lsIB6 9 2t4, KK*5^ 



x* x>n»^9 i^&a&ttfctt^t^-^Kj&cfc 

— !f-BftHtt9 3»4, ^©«»«^K*i;fc3)ttSEfl!)t! 

r*e» <»&) fflu— !f-*©3i*»4, wmtr-? 

Sfct-Hfcfe^Ttt. A7-affl[5]S9 2*4, X>3- 

^9 l^esisftfciaF^ftx-^fcttjscr, 

«»«^£58£U I/— *f-B»@B 9 3 tt, COSIII 

— tf— 3tt K J: o Ttt*» 6 *l* C«h \z & -5 o 
[0 0 6 0] £*:/^&!±j[HiB6 3<&ffl*£*:/;MB# 

[0 0 6 1] ffi«IStta^atLTOfl[ffiBlSllK8 0 

a, s/>^{*ioiii»8 5^6a**ns»iiffl©H»B« 

^ S YOi^Ttf 0 Xy 6 = fttt**l«-rs = ft« 

*dt0K8it, :^ft$^LP pfi-^m^-f a 

(S/H) 0SS8 2 U->^*-;UHIhIB8 2<DfcH 
A*DC«»l:l/fc», ±J£UfcPLLE»(0»«iaB8 
7 5<DytU*^!y^-t©DCJ«»*lU*-rSD--^A 
7^fM- (LPF) 8 3*^6«lfifi*tlT^S. 
£ n y 27{8*IWC KKHJB LT£/££;n£#&ffl<O^W 
ffl#SY©LPPfl^»T*tt*B*«m, RIJBfi^S 
Y©+i>**L P Pfift©iB*3W ^ 

COffifflS(CJSi;fc«ff^PLLiaB7 0<0» 
fflHJ&§7 5©A'J*ty^l:ft»Sn, HJH«*ISY<0 

ti^L p p{i^oaj^^-r >^tz-gc-r^cfc'5 tc, 
[0062] ^tc, c<DmmEmmmcommz'D^xm 

[0 0 6 3] 0 7fr4, H6KS£n*i*«eR8«©, 



1 -3 4 54 6 2 



[0 0 6 4] **tt»»lC*t>Ttt. miV> (A) gtC 

T-*Oi»ECC^Py>3 0 EO^ClCE^n^^^ 
OTOjfefflUn—r-f >tf-t9*4 0 
Til^ttS^ 1 -»?7l/-A4 2 FStffi2y>*7 
1/-A4 2 S©^x-^«(C»J6TS^5-x-^ (K 
T\ IB^S-x-^WS) 44^ HflHIMBSYfttf 
»J6f* I Dti?f82 1 i#KSKIBr-*fc«ttTe« 

[0 0 6 5] C©±5&»llT?«cSnfclBx-^»iiaf 
CDx^X^CttLT, HS1*&fi^&*>Si6iJl]Eftll 
J6»^**5B*5ft<5t, CPU9H H 8 Rtf H 9 

[0 0 6 6] Tfcfe'&CPU9BU JgfinEftMttJtftl:: 

1) o Jl(OfflatC*3^Ttt, CPU9H X>n-^9 

[0 0 6 7] CPU9HU IBx-*©?*, § 

OE©5fe»«IDflWI2 lS**T5fcft 4 ^KID« 

7^s2) . ccoffla»4, ?3-y6 7 ©mafias 

[0 0 6 8] ft*5, ^CT'H IB 7*-* ©3 5, m$k<D 

ECCyny^ 3 o Etc^wsaaoun-x^ >^"fe 

^40 EOx-^OifefflfllKESnfc I DISSS 2 1 ifi 
— 4*«EfiStlT^51/3-f^ >^-fe#*4 

0T©*a«cEanfciDflMB2 i#s-r#»** (n 

+ 1) SifttffeatLT^*. 

[0 0 6 9] N#«HC»*-r-5 I Dfl»«2 l**«W*n 

(H7©«fjfijt i#bd , aiiEN#«»c»jK-rs i 

Dlf$B2 l lc5l*tt^TUn— r>r >^ir^4 0 EK 

^4 OT^x-^^Sc^ffiO^ffi^TS Uf7^S 
3) o 

[0 0 7 0} -tLT. CPU9tt, (N + 1) #JfttC^ 

(N+i) sfflsfcajsrs i d«*2 i*<«na*tia^ 

[0 0 7 1] Xf7^S 4tr*5^T (N + 1) Sffit'W 
*"T* I D««2 l**ttfflStlfc«^ (H7©»»]t2 
#18!) , CPU9H ^flEttttSRiS&SBE (N+l) 



#ift£> I DWS82 1 t:M>t§U^-f>f >*f-t>7$4 
0TK:fctt&gl2;>>^7U-A4 2 StLT, $ ^tC 

f7^S5) . «k0BL<tt, CPU9I* (N+l) § 
«©I Dti?*82 lttU«lCfi»-satt»2-»^7U- 
A4 2 S£IgCD^Mffi^CO&ffl{§^SY' *5/>5r8UH 
Ie]g§6 9<fc9g{IU *0>£fi*-f ^>y^t>t)T^K 
fg2 -»£7lx-A4 2 S09J*SftttT5©T»*. 
[0 0 7 2] C^lT^2y>^7i/-A4 2S^a 
$n^i: (H7©P#*J t 3#!H) , CPU 914, i?Uy 

[0 0 7 3] *LT, £<D#7>hfiI#l ~>>#7U- 
A^tCffi^-TS 1 4 8 8 TJcai/fc^5A^«ffiStl 

(Xf7^S 7) , 1 4 8 8TeiLtiftl:lt v> 
^tttolUB 8 5 fc» LTS&X*- WW* S P *ffl* 
T-5t*K (B70»«t4#l) , MW^-Httfii 

Ttt, CPU9H X>3-^9 l^e>^)A^x-^tC 
Eik^-HKi/ty-WWHBS 2 6«fPT*. 

[0 0 7 4] CtllCctO, X>3-^9 1 (Dm*}?-* 
<Do*>, WHO (E) aiC3W»-C*Stl*J:5a:*3'> 

&£tix><x^ i \zmm2nz>z£tuz> 9 m7 (e) 

SttT^fctfttK, ^7-«WI0B9 2^ai^trs^^ 

[0 0 7 5] Sfc, fi^X^-WXSP^y>^# 
3J0[HlSS8 SfctHrtSftSfc, ->>d?ttiJfl|HH»8 5**&» 

ffl£ny£«^WCKfcHJBLTX>3--^9 IKIES 
3*u x>a-^9 l tr^^T^#Effl^n^^fi^w 

CKfcHJBLT8- 1 6 ^»tf«0r-^(O/W 

6 5 lc £ 0 ^ n x h - 4? #q$£ 7JHt 

T*0» StC fiffli§^(HlB8 0('<i:0, ^Wd^SY 
WXtg^TttS^ T/2<7)^S) RP 




|-*-f B$£|J t 4©^-T5>y-C*$tX5(4B) ICIEST 

[0 0 7 6] ICT, ^©iptc^ffl^n-y^fi^W 
C KWfifflsSS^fr 5 ®&<DWitt$: 0 6 ©7*P y £ 0& 

•5. 

[0 0 7 7] S-f. #J*J8^P->£<I*tWCK©8«P<h 

(A) \Zm?£olZ. ? n 7, b-i?\Z&Z> 
PX V-ZtZUT. h-^^5fe08§6 5fc«fcoTI$£l, 

sioot. #nanfc">*^fln»iLPP«^to 

ftffi£ifct«-*&ffiittfcSI$l 0 1 1. (4ffiJtt5EgBl 0 1 

om-nmn^mtr^ 3 5^-0* i o 2 1. -rn^-f 

Ifl 0 2©ffl#KfSi;T#J3£*i;t£*7>{M©ftffi 
£->7 hTSfita->7^ 1 0 3 09 

tti 0 0K«fcs#ffif st. r>*y;pfln»tt/^x«* 

££j&»£tlttffittttttl 0 1 KAfcSft*. tttiJttt 

©+*ffi«fcLPPffl*#fl«T*»6Ktt. 

©<k 5 ftjgjEftBfcft^fc'&Ktt. /r>l/Xtt©£ * 7^ 
fi*t©ttffl£L p p«*fc»bTa*tt«*fcttantt 

te©&{fcte. -f i o 2Cskt>TWtfl:;Sft. tt 

«*>7* 1 0 3 iC&SgStlS. &ffi->7> 10 311 rt 
)V7,ft<D<0*7)Vfen<T)<&1&$:<iny<1*f\ 0 2 ©ffl# 
mffKJfcUT&ftSli. ■€■©*§*, /^Xtf©?*:^ 
<I*t«. 09 (C) CStJ;5l:, **^^OH i 

ghcwraw^eBCL pp^*»fiB-rs«fcpitefi 

5. 

[0 0 7 8] PLLH887 0CH Z.<D£.o\zLTtr u 

fifiwjftAenfc^^^j^^A^sna. pll@ 

g&7 OKiitvrtt, ;r©«fc'5&'5:i-:/;MI*f£, 
?Py^£fi£le]8 (VCO) 7 3*>5©ffl;fr£#fflg7 
4lC<fcoTN#J3Lfc<I*t<»:£. &fflJt$ElilK (PC) 
7 1 CTtttUfcHrr*. 0 9 (E) C#HS7 4©ffla 
<t*t£. 09 (F) CttttJt£Btt7 l©ffi*rti 

nam**?. •e-L.T,-^ffitt«ia»7 i©m*«LP 

G7 2fCT0 9 (G) C^-r-fc^tCDCtS^iLTttW 



1#ffi¥l 1 -34 5 46 2 

tpffiC/«t*«fc'5»"SISE$n5. i©«fc3&PLLlHlK7 
0t±0, Si£ffl*P-y*fi*t£j£lH]B7 3j&»effi*S 
n<5«j£ffl*P-.y*{I-StWCKtt, 0 9 (D) t^-r«t 
■5 I' * P X I — ftCiSy--;? S ttifc £ * 

8 5*stHix>3-^9 i i;Msn5Ci:l:S5. 
tot, IBx-^S^&ttfc^fcttffy-^ftfci&O 
*£iCfcto61\ *fc-je©H*R©»&JBirnyjr 

[0 0 7 9] **K#«Ttt, MIC iM^nyJII 
^WCKCH»!bfc»affl©HJB«^SYt. LPPf 
*f©WIH£H&-j£K:T<&fc#, H?If2PLLlHlK7 0F*i 

[0 0 8 0] {tffiMSliK8 0iC«^T». 09 (F) 

©PMHflM»SY*«, Hft&£j$BB8 
HAtt£j$BK8 lfcfcvvctt, PMHH»SY©fi-&T 
*»0XyyfcRI«l/TH9 (H) iC^Ti 5«tHA*j8« 
W*;**!*. £©=HStttf>:/;i/#-»KBgS8 2fc 
&iS&£tt, 0 9 (H) C*-TJ:3KLPP*UH»6 4 

*>6iu*sn«LPP«^o/^x*fc«a"r««iiBiic 
*^T-y->yj >^sn. c©«Kict)->^'j>y$n 

ttEte, LPF 8 3(C«k(309 (J) KST.fcSKDC 
1*841:* ft, PLLEK7 0O»ii^DyjrflH9*j«H 
g&7 3©H9St;:iStteftfc#ffilHl!§7 5©/t»J*+v:/ 

[0 0 8 1] H»flM»SYtt, ->>^#JDII]K8 5C* 
1>T. CPU9*^ffl*$n*«tB>'>^7U-A«^ 

7^-£f§*tSDtt. LPPr3-y6 6 (C <fc 9&ffl£ 
nfcL P PH^tdg^K ->>?7U-AH$til?B£CP 
U9*^AJPXfi^tUTffi*Lfcfc©T*$.S„ -3* 
0. CPU9H LPPf3-y6 6*e-»i?71/- 

^7U-Afi^SD^tH*U. ->>^(=fUPlHlK8 5t* 
^Ttt^ffl->>^ 7 U-A(i*f S D& h U ^f-t LT« 

mmnsY&miiTz. seot. LPP4t«im->>^ 

«^SDtBM«^SYt©MCI4Hl 0^*^*5* 

2>&5\zWLfe2tvr:^z>i S£oT. #^ffli7P>>^{i^ 

©ffi*B©1*tlA^i;TV>at»«-&C«, L P PfmtiH 



(10) 



$$B8¥ 1 1 -34 5 46 



fflfs^tS YW+ffeKftSL, -tf>7;i/*-;|,F[5j&8 2 

mzmmmtLT, ;i©S£p«il::*fj£;-f'5LPF8 3© 
ffi*miE^PLL|HlS§7 0©^ffi(5IK7 5(C*3lt-5y\'U 

tt«tt*ftU*^. t^U, flr*A»©l§rHT»i&Jfl? n 
y *«#©&«*<«*,£«££«, ■fr>7';Hfc-;H«H 
K8 2©ffl#{4, irl2*ipfil<k0 ! fe/jN$<&0, /ty* 
+ y tt, aSME J: 0 "b /hS tt* * «t«S*»tt» * 

nyjHH»WCKO(t«fta6-ar«. Sfc. ttCft&B 

KEIB8 2©ffl*jte. HEaMMIJ:D , b**<&D. A* 

Mfll^SYtt. LPP«*K»LT#t-Jta)tt«Ktt 

*J:5fc-»j'f*ll0III»8 5 3J>6lilAan. IH®!«*tC 

•^asns©-?. ffx-*©j&Ett«T?*'sH7Cw 

H«lCl,THJlBflreSY*««*$tta©-C. 7 
l/-AMC*WSH»fi*©l«IHtt, IBx-^xU 7. 

[0 0 8 2] *fc. ll»fl-ftSY©{£B£LPPfI*tK: 

LPPii^K:»r*(t«6#ic-3£ic-r*ctfc«s-r 

IBy-^XUTtfettgrr-^XUTWratt© 

n, ao. ±aufcPLLiai&7 ocj:on-©«ttft 

ny ?{I*t©S4l::ffli^tt-5 P L LHJgS 

[0 0 8 3] SEfc, ff£2nyjrft*©»4l4. IPIJ8« 
*S YKS^TfrfcttSfli. ±fc©J: 3 KUDOS' 

ji»B»tt«Ol|tHitjE*fcff 3 

[0 0 8 4] &±©J:3C*fcH-©{M§RtfHttR© 

fM^n-y^i^Cl^T, *&. LPPOTCS 
bT-j£©tt«fc**BMH|l»SYSflIV»"t. Sfx-^ 
©S€?j£*#MJ&£nfc&«, CPU 9 14. x>n-y 
9 1 CC2|-r^€r**©«r'r-^*»»7l/fc^5A»*W 
5Tf -3 Uxy7*S 9) . »7UTV>&</>«£CJ4, * 
©**«rx-*©ES*IM*U *7bfc»£fcl4, E 



Dy? 3 0©^lCE^n-5^lTECCynyi7 3 0©5fe 

ii/3-T-f>m^4 0i:msi-»i'7U- 
ARtfsg 2 7 u-i»©^x-^gp^ic»js-rsy 

5-r-^4 4$, H*tf«SY&tfJt£T4ID1iMR 
2 liaicaKx-^CHtfTEttT* Uf^7"S 1 

0) . C©««tt. iteaSLfclBy-^OEM^ISK:* 

[0 0 8 5] Xy-y:/S 1 3CJ:0e**7»»©ttilllW 
Eft ££*£T ©Srx- * K H fc « 7-r « t . 
CPU 9 (4. X>3-^9 l^SWA^x-^ICfST* 
£ <fcfc < fcT y * 7 y 7* 6 0 ©r-f X* 1 ^©B8S* *©!* 
*jJ«-)e©IW[*U^i!5i:*J:3K:^7-«l»ia»9 

1) . C3UT. sf7 i -^©j63!raESiaa^7rs. 

[0 0 8 6] £U:©J:3K**lfc»acJ;*U4\ «&8r 

tm?-* t znmizmmiimTz z. tire 

*, «*ttO*Dy *«*©«£•*. nJHffi*©ttaie 

[0 0 8 7] fcfc. ±*Lfc*lfi»*-ett, &ffilUS8 7 
5SPLL0K7 OCRtj-itW»Ct?^TiaWbfc*«. * 
«W4;infclH&tt&fe©TI4£<. &ffl0g§7 5£^: 
ttZ>Kt>r>\z, mi l\Z7F-?£?\z?nzh-?®3km 
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